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(54) RETRO FOCUS TYPE LENS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a retro focus 
type lens having high optical performance favorable for a 
liquid crystal projector. 

SOLUTION: This retro focus type lens for projecting 
magnifingly an image of a display surface on a screen 
has, in order from a screen side, the first lens group L1 
having negative refractive power, a diaphragm, and the 
second lens group L2 having positive refractive power. 
The first lens group L1 has a positive lens having a 
convex face in a screen side, and a meniscus-shaped 
negative lens having a convex face in the screen side in 
order from the nearmost side to a screen, and a 
conditional expression 2.0<bf/f is satisfied in the retro 
focus type lens, where (bf) represents a backfocus of an 
air-equivalent length and (f) is a focal distance of the 
whole system. 
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[JP,2001 021799,A] 
* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim l] In a retro focus mold lens which carries out amplification projection of the image of the screen 
at a screen Sequentially from a screen side, it has the 1st lens group of negative refractive power, drawing, 
and the 2nd lens group of positive refractive power. A positive lens with which the 1st lens group has a 
convex in a screen side sequentially from a screen side most, A retro focus mold lens characterized by 
filling conditional expression of 2.0<bf/f when it has a negative lens of the shape of a meniscus which has 
a convex and a focal distance of bf and the whole system is set to f for a back focus of air conversion length 
at a screen side. 

[Claim 2] A retro focus mold lens of claim 1 characterized by filling conditional expression of 1.5< bf/phi 
when setting to phi a path of effective **** determined on the outskirts of the maximum of said screen 
from an optical axis. 

[Claim 3] A retro focus mold lens of claim 1 characterized by filling conditional expression of 5.5<D/f<8 
when setting a gap from the 1st lens side by the side of said screen to a lens side by the side of said screen 
toD. 

[Claim 4] A retro focus mold lens of claim 1 characterized by filling conditional expression of 2.0< I tk | /bf 
when setting distance from said screen to a pupil by the side of this screen to tk. 

[Claim 5] The 11th positive lens which turned a convex to the 1st conjugate point side sequentially from 
the 1st conjugate -point side when distance is long, A cemented lens which joined the 12th negative lens of 
the shape of a meniscus which turned a convex to the 1st conjugate point side, and the 13th lens positive 
[ convex ] in both lens side and the 14th lens negative [ concave ] in both lens side, It has the 15th 
negative lens of the shape of a meniscus which turned a convex to the 1st conjugate -point side. A 
cemented lens which joined the 1st group of negative refractive power, drawing, the 21st positive lens, 
and the 22nd negative lens as a whole, A cemented lens which joined the 23rd negative lens and the 24th 
positive lens, a cemented lens which joined the 25th negative lens and the 26th positive lens, And a retro 
focus mold lens with which both lens side is characterized by having the 27th convex positive lens and 
having the 2nd group of positive refractive power as a whole. 

[Claim 6] The 11th positive lens which turned a convex to the 1st conjugate -point side sequentially from 
the 1st conjugate point side when distance is long, A cemented lens which joined the 12th negative lens of 
the shape of a meniscus which turned a convex to the 1st conjugate point side, and the 13th lens positive 
[ convex ] in both lens side and the 14th lens negative [ concave ] in both lens side, It has the 15th 



negative lens of the shape of a meniscus which turned a convex to the 1st conjugate point side. A 
cemented lens which joined the 1st group of negative refractive power, drawing, the 21st positive lens, 
and the 22nd negative lens and the 23rd positive lens as a whole, A retro focus mold lens characterized by 
having a cemented lens which joined the 24th negative lens and the 25th positive lens, and the 26th lens 
positive [ convex ] in both lens side, and having the 2nd group of positive refractive power as a whole. 
[Claim 7] The 11th positive lens which turned a convex to the 1st conjugate point side sequentially from 
the 1st conjugate-point side when distance is long, A cemented lens which joined the 12th negative lens of 
the shape of a meniscus which turned a convex to the 1st conjugate -point side, and the 13th lens positive 
[ convex ] in both lens side and the 14th lens negative [ concave ] in both lens side, It has five lenses of the 
15th negative lens of the shape of a meniscus which turned a convex to the 1st conjugate point side. A 
cemented lens which joined the 1st group of negative refractive power, drawing, the 21st positive lens, 
and the 22nd negative lens as a whole, A cemented lens which joined the 23rd positive lens, and the 24th 
negative lens and the 25th positive lens, A retro focus mold lens characterized by for a cemented lens 
which joined the 26th negative lens and the 27th positive lens, and both lens side having eight lenses of 
the 28th convex positive lens, and having the 2nd group of positive refractive power as a whole. 
[Claim 8] Claims 5 and 6 or 7 retro focus mold lenses which are characterized by satisfying conditions 
which become 2.0<bf/f when a focal distance of bf and the whole system is set to f for a back focus of air 
conversion length by the side of the 2nd conjugate point when distance is short. 

[Claim 9] A retro focus mold lens of claim 8 characterized by satisfying 2.0< I tk I /bf when distance from 
the 2nd conjugate point to an exit pupil by the side of the 2nd conjugate point is set to tk. 
[Claim 10] A projection device characterized by having a retro focus mold lens of any 1 term of claims 1-9 
as an object for projection. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Concerning a retro focus mold lens, in the finite distance 
which had the image displayed on the screens, such as a liquid crystal display element, fixed, this 
invention uses two or more liquid crystal etc. for a screen for every colored light at the screen in the 
projection equipment which carries out amplification projection, carries out color composition, and relates 
to the retro focus mold lens of the small tele cent rucksack mold of a simple configuration of performing 
high definition image projection. 
[0002] 

[Description of the Prior Art] Before, the retro focus (reverse looking far mold) mold lens which the lens 
group of negative refractive power precedes is proposed [ that it is various and ] as a taking lens of the 
extensive field angle which has a long back focus. 

[0003] Although the formation of an extensive field angle is comparatively easy for the retro focus mold 
lens of the negative reed-type which the lens group of a negative refraction mosquito precedes, since the 
lens system is unsymmetrical, it has the defect that generating of distortion becomes large especially 
among many aberration. 

[0004] These people have proposed the retro focus mold lens which has improved these defects by 
JP,63-81310,A, JP,63-81311,A, etc. 

[0005] In these official reports, the lens system was constituted from negative and two lens groups of 
positive refractive power in order [ side / body ], and the lens configuration of each lens group is set up 
appropriately. In this invention, what is assumed is an electrophotography camera and it assumes 
putting in a low pass filter and a color filter behind a lens system. 

[0006] For this reason, it is not the configuration which arranges big glass material like color composition 
systems, such as crossing die clo prism required for projection equipment. Therefore, the back focus 
serves as shorter setting out. 
[0007] 

[Problem(s) to be Solved by the Invention] Generally the retro focus mold lens changes ahead from the 
lens configuration unsymmetrical as a whole which has arranged the lens group of positive refractive 
power at the lens groiip of negative refractive power, and back. For this reason, there was an inclination 
for the yield of ****** aberration, such as comatic aberration, distortion aberration, and astigmatism, to 
increase. 



[0008] Moreover, in order to secure a long back focus and to have to enlarge the absolute value of the 
negative refractive power of a front lens group, the yield of many aberration increased further and there 
was a trouble that it was very difficult to amend many of such aberration with sufficient balance good 
generally. 

[0009] For example, in a liquid crystal projector, in case amplification projection of the display image is 
carried out at a screen, when dividing and using a liquid crystal display object for two or more colored 
light of every, compounding each colored light and projecting with one projector lens, it is necessary to 
satisfy the following conditions. 

[0010] (**1) In order to eliminate the effect of angle dependence of the color composition dichroic mirror 
when compounding the luminous-intensity-distribution property of liquid crystal or two or more colored 
light, it is the so-called telecentric optical system which has a pupil by the side of a panel (exit pupil) far 
away. 

[0011] (**-2) In order to secure the space of the color composition element which intervenes between a 
display object and a projector lens, have a long back focus. 

[0012] (**-3) Usually, in order to carry out upper part projection of the display image on a screen, since 
near a front ball does not have the service area symmetrical with an optical axis to be used and a bias and 
front **** become large as a result in the upper part, an improvement means be needed [ to the optical 
axis of a projector lens, a display object should be used, after the center position has shifted, and ]. 
Moreover, a field angle should also become also tends to become large. 

[0013] the long tele cent of the back focus which it is brightly small at an extensive field angle, and 
generating of the chromatic aberration of magnification and distortion aberration has, and can perform 
suitable high definition image projection for amplification projection projection equipment with a lens 
configuration with simple this invention - it aims at offer of the lens of a rucksack retro focus mold, 
[few] 
[0014] 

[Means for Solving the Problem] A retro focus mold lens of invention of claim 1 In a retro focus mold lens 
which carries out amplification projection of the image of the screen at a screen Sequentially from a 
screen side, it has the 1st lens group of negative refractive power, drawing, and the 2nd lens group of 
positive refractive power. The 1st lens group is 2.0<bf7f, when it has a negative lens of the shape of a 
meniscus which has a convex and a focal distance of bf and the whole system is most set to f for a back 
focus of air conversion length sequentially from a screen side at a positive lens [ which has a convex in a 

screen side ], and screen side (l) 

It is characterized by filling ********. 

[0015] Invention of claim 2 is 1.5< bf/phi, when setting to phi a path of effective **** determined on the 

outskirts of the maximum of said screen from an optical axis in invention of claim 1 (2) 

It is characterized by filling ********. 

[0016] Invention of claim 3 is 5.5<D/f<8 when setting a gap from the 1st lens side by the side of said 

screen to a lens side by the side of said screen to D in invention of claim 1 (3) 

It is characterized by filling ******** , 

[0017] Invention of claim 4 is 2.0when setting distance from said screen to pupil by the side of this screen 

to tk in invention of claim 1< | tk | /bf (4) 

It is characterized by filling ********. 



[0018] 

[Embodiment of the Invention] Drawing 1 and drawing 2 are the lens cross sections and aberration 
drawings of the numerical example 1 of this invention. Drawing 3 and drawing 4 are the lens cross 
sections and aberration drawings of the numerical example 2 of this invention. Drawing B and drawing fi 
are the lens cross sections and aberration drawings of the numerical example 3 of this invention. 
[0019] In the lens cross section, RL is a retro focus mold lens (projector lens), and has the 1st lens group 
LI of negative refractive power, and the 2nd lens group L2 of positive refractive power before and after 
aperture-diaphragm SP. 

[0020] S is a screen. The projector lens RL is carrying out amplification projection of the image displayed 
on the screen IP of display devices, such as a liquid crystal display panel, on Screen S. 
[0021] IP is the 2nd conjugate point when distance is short the 1st conjugate point side when the distance 
of Screen S side is long. 

[0022] GB(s) are color-separation prism, a filter, etc. and are shown as a glass block. A focus moves the 1st 
group or/and the 2nd group, and is performed. 

[0023] In addition, although it is desirable to carry out by the 1st lens group as for focus doubling to finite 
distance, it may carry out on the whole, distance doubling may be carried out with the lens of either of the 
2nd lens groups, and you may carry out by moving a display panel. 

[0024] In this invention, the 1st group LI has most the positive lens which turned the convex to Screen S 
side, and the negative lens of the shape of a meniscus which turned the convex to the screen side in order 
[ side / Screen S ]. And the above-mentioned conditional expression (l) is satisfied. 

[0025] Good optical-character ability has been obtained to all field angle within the limits, amending the 
distortion aberration in the circumference of a screen good, and having [ have a long back focus, ] an 
extensive field angle by this. 

[0026] When it deviates from this formula (l), a desired back focus cannot be taken but it becomes less 
suitable for the projection equipment using a liquid crystal panel etc. It becomes impossible moreover, to 
secure the suitable focal distance of the 1st lens group and the 2nd lens group to eye others. 
[0027] In addition, the upper limit of conditional expression (l) is desirable when being referred to as 3.5 
attains the miniaturization of the whole lens system. 

[0028] In addition, the feature of the lens configuration of the retro focus mold of this invention is as 
follows. 

[0029] Sequentially from a screen side, the 1st lens group LI has the positive lens Gl which has a convex 
in a screen side, and the negative lens G2 which has a convex in a screen side, and has the positive lens of 
both convexes, and the negative lens of both concave surfaces in order further, and the positive lens of 
both this convex and the negative lens of both concave surfaces are [ the group ] best to consider as stuck 
lens block G3. Lens block G3 which consists of this positive lens and negative lens is good to have 
negative refractive power. 

[0030] And it is good to have the negative lens block G4 which consists of the negative lens G4 or two or 
more lenses which set the comparatively long gap DL 3 and have a convex in Screen S side. 
[0031] the comparatively long gap DL 4 is opened behind the 1st lens group Ll to the lens side by the side 
of Screen S the 2nd lens group L2 - most, and it extracts to the screen side of the 2nd lens group L2, and 
there is an SR 

[0032] The 2nd lens group L2 has the positive lens block G8 which consists of the positive lens block G7 



which consists of the negative lens block G6 which opens a positive lens (or lens block which consists of 
two or more lenses) G5, and the comparatively long gap DL 5, and consists of a single or two or more 
lenses, a single, or two or more lenses, a single, or two or more lenses. 

[0033] In addition, three back blocks G6, G7, and G8 may consist of lenses independent also by sticking 
and uniting, furthermore, a tele cent - in order to make it a rucksack configuration, you may have the 
positive lens block G9 after the lens block G8. In addition, a positive lens may be in the screen side of G6. 
[0034] With this operation gestalt, the retro focus mold lens with the high long optical-character ability of 
a back focus is attained by specifying a lens configuration as mentioned above. 

[0035] In addition, the projection device of this invention uses the above retro focus mold lens as an object 
for projection. 

[0036] In addition, in order to obtain a further predetermined back focus easily, to amend the aberration 
outside a shaft good moreover and to amend the optical-character ability of the whole screen with 
sufficient balance in this invention, it is good to satisfy at least one of the following conditions. 
[0037] (**1) When setting to phi the path of effective **** determined on the outskirts of the maximum of 

said screen from an optical axis, it is 1.5< bf/phi (2) 

It is filling ********. 

[0038] When it deviates from this (2) type, a desired back focus cannot be taken but it becomes less 
suitable for projection equipments, such as liquid crystal. It becomes impossible moreover, to attain 
sufficient large field angle. 

[0039] In addition, as for the upper limit of conditional expression (2), being referred to as 3 is desirable 
although good optical-character ability is obtained. 

[0040] (**-2) It is 5.5<D/f<8 when setting the gap from the 1st lens side by the side of said screen to the 

lens side by the side of said screen to D (3) 

It is filling ********. 

[0041] If it deviates from this formula (3), a lens overall length becomes short, the refractive power of each 
lens group becomes tight, distortion will become large and the whole path will also become large. 
[0042] Making distortion small, if this formula is satisfied, though it is a wide angle, it becomes easy by 
the tele cent rucksack to attain the small lens of front ****. 

[0043] (**-3) 2.0< I tk | /bf when setting distance from said screen to the pupil by the side of this screen to 
tk (4) 

It is filling ********. 

[0044] If it deviates from the range of this formula (4), it will become difficult to eliminate the effect of 
angle dependence of the color composition dichroic mirror when compounding the 
luminous-intensity-distribution property of liquid crystal or two or more colored light. 
[0045] In addition, as the upper limit of conditional expression (4) is large, it is better. For example, you 
may be infinite distance. 

[0046] (**-4) The 11th positive lens which turned the convex to the 1st conjugate-point side sequentially 
from the 1st conjugate -point side when distance is long, The cemented lens which joined the 12th 
negative lens of the shape of a meniscus which turned the convex to the 1st conjugate point side, and the 
13th lens positive [ convex ] in both the lens side and the 14th lens negative [ concave ] in both the lens 
side, It has the 15th negative lens of the shape of a meniscus which turned the convex to the 1st 
conjugate-point side. The cemented lens which joined the 1st group of negative refractive power, drawing, 



the 21st positive lens, and the 22nd negative lens as a whole, It is having the cemented lens which joined 
the 23rd negative lens and the 24th positive lens, the cemented lens which joined the 25th negative lens 
and the 26th positive lens, and the 27th lens positive [ convex ] in both the lens side, and having the 2nd 
group of positive refractive power as a whole. 

[0047] (**-5) The 11th positive lens which turned the convex to the 1st conjugate point side sequentially 
from the 1st conjugate -point side when distance is long, The cemented lens which joined the 12th 
negative lens of the shape of a meniscus which turned the convex to the 1st conjugate point side, and the 
13th lens positive [ convex ] in both the lens side and the 14th lens negative [ concave ] in both the lens 
side, It has the 15th negative lens of the shape of a meniscus which turned the convex to the 1st 
conjugate point side. The cemented lens which joined the 1st group of negative refractive power, drawing, 
the 21st positive lens, and the 22nd negative lens and the 23rd positive lens as a whole, It is having the 
cemented lens which joined the 24th negative lens and the 25th positive lens, and the 26th lens positive 
[ convex ] in both the lens side, and having the 2nd group of positive refractive power as a whole. 
[0048] (**-6) The 11th positive lens which turned the convex to the 1st conjugate point side sequentially 
from the 1st conjugate-point side when distance is long, The cemented lens which joined the 12th 
negative lens of the shape of a meniscus which turned the convex to the 1st conjugate point side, and the 
13th lens positive [ convex ] in both the lens side and the 14th lens negative [ concave ] in both the lens 
side, It has five lenses of the 15th negative lens of the shape of a meniscus which turned the convex to the 
1st conjugate point side. The cemented lens which joined the 1st group of negative refractive power, 
drawing, the 21st positive lens, and the 22nd negative lens as a whole, The cemented lens which joined 
the 23rd positive lens, and the 24th negative lens and the 25th positive lens, It is the cemented lens which 
joined the 26th negative lens and the 27th positive lens, and both the lens side having eight lenses of the 
28th convex positive lens, and having the 2nd group of positive refractive power as a whole. 
[0049] (**-7) When setting [ the focal distance of the whole system ] the focal distance of fl and the 2nd 

lens group to f2 for the focal distance of f and the 1st lens group, it is 0.3< I f l/f2 | <0.8 (5) 

0.9<|fl/f |<1.4 (6) 

It is desirable to satisfy the becoming conditional expression. 

[0050] The upper formula specifies appropriately the relation between the 2nd lens group and the 1st lens 
group. 

[0051] (5) It becomes [ are hard coming to obtain a desired field angle, and / distortion aberration ] large 
and is not suitable if it deviates from the minimum of a formula, moreover -- if it deviates from a upper 
limit - a back focus short - becoming passing - moreover, a tele cent - it becomes difficult to make it 
a rucksack configuration. 

[0052] (6) The image surface becomes buildup of overamendment and distortion and is not suitable for it, 
if a formula makes power of the 1st lens group suitable and a minimum is exceeded. Moreover, a back 
focus becomes short and is not suitable if a maximum is exceeded. 

[0053] (**-8) When a liquid crystal display element Giquid crystal panel) is used for a drop, in order to 
eliminate the effect of angle dependence of the color composition dichroic mirror when compounding the 
luminous-intensity-distribution properly of liquid crystal or two or more colored light, it is effective in the 
lens as efficient lighting **** that it is the so-called telecentric optical system which has a pupil by the 
side of a panel (exit pupil) far away. 

[0054] It is required for the pupil (exit pupil) of the lens by the side of a display panel (cutback side) to be 



far away especially. It is desirable, if the following conditions are fulfilled in order to specifically eliminate 
the angular dependence. 
[0055] 5.0 1 tk Iff (7) 

In addition, the upper limit of conditional expression (7) is so good that it is large. Moreover, addressing to 
infinite distance **** is also good. 

[0056] Furthermore, it is desirable for close to be in the following desirable ranges. 
[0057] 8.0 1 tk | /f (7a) 

Under the present circumstances, the pupil (drawing) of this lens system is preferably [ that it is near the 
2nd lens group ], and specifically good to make [ of the 2nd lens group ] it most in agreement with the field 
by the side of a screen, or its near. 

[0058] (**-9) Although this invention has described the lens system of the single focal distance of a wide 
angle, in order to double the size of the projected image, yau may move like a zoom lens so that the 1st 
lens group and the 2nd lens group may be moved to according to, respectively and may be tuned finely. In 
that case, although fine variable power is carried out to a looking-far side from a wide angle side, it is 
good to move the 2nd lens group to a screen side, and to move the 1st lens group to a panel side. 
[0059] the 2nd lens group gives most near and comparatively strong positive refractive power to the panel 
which is a display object in that case a tele cent - although the rucksack system is realized, it fixes in 
the case of fine variable power with one positive lens to which still more nearly another convex to a screen 
side was turned - making - a tele cent a rucksack system - even if - it is good. 

[0060] (**10) It is good to open large space and to arrange the gap DL 3 of lens block G3 in the 1st lens 
group, and the lens block G4, the lens block G4, and the lens block G5 gap DL 4. According to this, 
distance from an entrance pupil location to a front ball is shortened, and the miniaturization of front **** 
decided by the oblique light bunch outside a shaft becomes easy. 

[0061] (**11) When the focal distance of fl4 and the 1st lens group LI is set to fl for the focal distance of 
the lens block G4, it is 2<fl4/fl<6 (8) 

That of ******** i s good. (9) It becomes [ if the maximum of a formula is exceeded, the distance of the 
entrance pupil from a front ball will become large, and / front **** ] large and is not suitable. Distortion 
becomes large and is not appropriate if a lower limit is exceeded. 

[0062] (**-12) The 1st lens group had negative refractive power, and has secured the long back focus for 
the space of a color composition element. In order to lengthen especially a back focus, it is good in the 1st 
lens group to arrange the negative lens G2 which has a convex in a screen side, and negative lens block 
G3. 

[0063] It is better for especially the lens block G2 to be a meniscus configuration which has a convex in a 
screen side. 

[0064] (**-13) It is best for a body side to arrange [ of the 1st lens group ] a positive lens Gl because of 
reduction of distortion aberration. Distortion is amended good in the location which passes along an axial 
outdoor daylight bunch most by this. 

[0065] As for especially this positive lens Gl, it is desirable that it is the positive lens which has a convex 
in a screen side. It is more desirable to be an especially positive meniscus configuration. 
[0066] (**-14) About the 2nd lens group, it is good to fill the following formulas. When it is the lateral 
magnification beta 2 of the 2nd lens group, it is 0.5< | beta2 1 <1.5 (9) 

(9) A formula specifies the scale factor of the 2nd lens group the optimal. They are the conditions which 



carry out image formation of the image of the object point by the side of the screen by the 1st lens group to 
a display panel appropriately. If a lower limit is exceeded, front **** will become large and a back focus 
will become short. If a upper limit is exceeded, it becomes impossible to take a desired wide angle, and is 
not suitable. 

[0067] (**-15) When it is the distance from the 2nd lens group to the display object Gmage surface) IP and 
the focal distance of bf and the 1st lens group is set to fl for the air conversion length except an 

impounding basin lob rhythm etc., it is 0.3< I fl I /bf<0.7 (10) 

It is satisfied. 

[0068] (10) Formulas are the conditions for lengthening an exit pupil and making it a tele cent rucksack, 
taking distortion appropriately. Especially distortion becomes large and is not appropriate if the path of 
the 1st lens group will be enlarged if a maximum is exceeded, and a minimum is exceeded. 
[0069] (**-16) It is good to use the aspheric surface where the aspheric surface or the positive refractive 
power which weakens negative refractive power becomes strong as it goes on the outskirts in the 1st lens 
group, in order to amend distortion. 

[0070] It is good to specifically introduce into the lens side 6i lenses Gl and G2 or the lens block G4 either. 
[0071] (**17) 50<nulp in order to stop the chromatic aberration of magnification, when the Abbe number 
of the construction material of a certain negative lens in nulp and the 1st lens group is set to nuln for the 

Abbe number of the construction material of a certain positive lens in the 1st lens group (ll) 

nuln<35 (12) 

It is good to be satisfied. 

[0072] (**-18) When distance from DL5 and the 1st lens side to the last lens side (lens side by the side of 
the drop of the lens block G8) is set [ the gap of lens block G3 and the lens block G4 / the gap of DL3, the 
lens block G4, and the lens block G5 ] to D for the gap of DL4, the lens block G5, and the lens block G6, it 

is 0.15<DL3 / D< 0.35 (13) 

0.1<DL4/D< 0.3 (14) 

0.1<DL5/D<0.3 (15) 

It is satisfied. 

[0073] These formulas are for setting up distortion, an overall length, and an outer- diameter size exactly 
with arrangement of two lens blocks G4 and G5 which sandwiched drawing. If both maximums are 
exceeded, an overall length will be large and a path will also increase. Moreover, distortion becomes large 
and is not appropriate if a minimum is exceeded. 
[0074] The example of this invention is indicated below. 

[0075] a numerical example - setting ■ Ri - a screen side - order - the i th optical member thickness or 

an air gap, nickel, and nui are the radius of curvatures of the i th field, and Di is the refractive index and 

the Abbe number of the i-th optical member in order from a body side in a body side, respectively. 

[0076] moreover, it can set in the numerical examples 13 - the plate lens GB by the side of the screen 

shows glass blocks, such as color composition prism, a polarizing filter, and a light filter, most. 

[0077] Moreover, the relation between the above-mentioned monograph affair type and many numeric 

values in a numerical example is shown in a table -1. 

Numerical example 1 f= 27.85 fNo=i:i.35 2omega=63.7 degree R 1= 95.759 D 1= 7.50 N 1=1.69948 nu 1= 
55.5 R 2= 246.912 D 2= 0.40 R 3= 87.793 D 3 4.00 N 2=1.85415 nu 2= 23.8 R 4= 35.522 D 4=10.36 R 5= 
182.655 D 5= 8.50 N 3=1.83876 nu 3= 37.2 R 6=-84.506 D 6= 3.00 N 4=1.62528 nu 4= 58.2 R 7= 49.669 D 



7=42.16 (=DL3) R 8= 116.634 D 8= 3.00 N 5=1.70384 nu 5= 30.1 R 9= 39.138 D 9=24.51 (=DL4) RlO= 
(drawing) DlO= 3.84 Rll= 512.801 D 11= 5.00 N 6=1.85415 nu 6= 23.8 Rl2=-47.390 D 12= 3.00 N 
7=1.48898 nu 7= 70.2 R13=-93.391 D 13= 45.62 (=DL5) R14=-89.618 D 14= 2.00 N 8= 1.85415 nu 8= 23.8 
R15= 89.618 D 15= 7.00 N 9=1.48898 nu 9= 70.2 R16= 54.819 D 16= 0.40 R17=4387.233 D 17= 2.00 
N10=1.85415 nulO=23.8Rl8= 82.960 D 18= 8.00 N 11= 1.48898 null=70.2 Rl9=-82.960 D 19= 0.40 R20= 
98.797 D 20= 8.00 N 12= 1.66120 nul2=50.9 R21=-98.797 D 21= 5.00 R22=infinity D 22= 52.00 N 13= 
1.51805 nu 13=6 4.1 R23= infinity D 23= 28.00 N 14= 1.81185 nul4=25.4 R24= infinityGB=R22, R23, R24 
Numerical example 2 f= 27.83 fNo=l:i.35 2omega=63.7 degree R 1= 94.907 D 1= 8.16 N 1=1.78968 nu 1= 
44.2 R 2= 245.838 D 2= 0.40 R 3= 82.544 D 3 4.00 N 2=1.85415 nu 2= 23.8 R 4= 37.435 D 4=10.21 R 5= 
217.440D 5= 6.60 N 3=1.72305 nu 3= 50.2 R 6=- 152.745 D 6= 3.00 N 4=1.60524 nu 4= 60.6 R 7= 49.644 D 
7=38.20 (=DL3) R 8= 78.880 D 8= 3.00 N 5=1.69948 nu 5=55.5R 9= 38.086 D 9=30.66 (=DL4) RlO= 
(drawing) DlO=12.76 Rll= 145.004 Dll= 5.00 N 6=1.85415 nu 6= 23.8 Rl2=-65.626 D 12= 3.00 N 
7=1.48898 nu 7= 70.2 R13= 168.858 D 13= 34.56 (=DL5) R14= - 55.583 D 14= 2.00 N 8=1.85415 nu 8= 
23.8 R15=123.939 D15= 8.00 N 9=1.48898 nu 9= 70.2 R16=-50.416 D 16= 0.48 R17=4085.594 D17= 2.00 
N10=1.85415 nulO=23.8Rl8= 69.457 D 18= 10.00 N 11= 1.48898 null=70.2 R19=-65.396 D 19= 0.47 
R20= 98.449 D 20= 8.00 N 12= 1.72305 nul2=50.2 R21=-125.135 D 21= 5.06 R22= infinity D 22= 52.00 N 
13= 1.51805 nul3=64.1 R23= infinity D 23= 28.00 N 14= 1.81185 nul4=25.4 R24= infinityGB=R22, R23, 
R24 Numerical example 3 f= 50.52 fNo=i:2.7 2omega=66.6 degree R 1= 160.139 D 1= 12.86 N 1=1.77582 
nu 1= 49.6 R 2= 402.731 D 2= 0.73 R 3= 132.472 D 3 7.50 N 2=1.85415 nu 2= 23.8 R 4= 58.488D 4= 18.86 
R 5= 304.785 D 5= 13.00 N 3=1.83876 nu 3= 37.2 R 6= 243.538 D 6= 5.50 N 4=1.62528 nu 4= 58.2 R 7= 
61.963 D 7= 85.92 (=DL3) R 8= 90.313 D 8= 5.50 N 5= 1.70384 nu 5= 30.1 R 9= 53.854 D 9= 37.88 (=DL4) 
R10= (drawing) DlO = 0.06 Rll= 200.546 Dll= 9.10 N 6=1.85415 nu 6= 23.8 R12=111.986 D 12= 44.96 
(=DL5) R13=-279.560 D13= 3.50 N 7=1.85415 nu 7= 23.8 R14= 116.036 D 14= 12.00 N 8= 1.48898 nu 8= 
70.2 R15=-104.031 D15= 1.50 R16= 145.351 D16= 3.50 N 9=1.85415 nu 9= 23.8 R17= 99.581 D 17= 16.00 
N10=1.48898 nulO=70.2 R18=-82.806 D18= 0.70 R19= 156.507 D 19= 13.00 N 11= 1.66120 null=50.9 
R20= 181.387 D20= 1.50 R22= infinityGB=R21 and R22 The numerical example 4 f= 27.81 
fNo=i:i.352omega=63.7 degree R 1= 118.715 D 1= 8.00 N 1=1.69948 nu 1= 55.5 R 2= 343.746 D 2= 0.40 R 
3= 81.203 D 3 4.00 N 2=1.85410 nu 2= 23.9 R 4= 34.626 D 4=10.10 R5= 191.387 D 5= 8.00 N 3=1.83876 nu 
3= 37.2 R6=- 109.659 D 6= 3.00 N 4=1.51805 nu 4= 64.1 R 7= 40.132 D 7=38.11 (=DL3) R 8= 121.134 D 8= 
3.00 N 5=1.70384 nu 5= 30. 1 R 9= 40.119 D 9= 27.81 (=DL4) RlO= (drawing) DlO= 0.00 Rll=-5156.299 D 
11= 4.00 N 6=1.85410 nu 6= 23.9 R12= -44.894 D 12= 2.50 N 7=1.48898 nu 7= 70.2 R13= -85.501 D 13= 
42.20 (=DL5) R14=1742.043 D 14= 7.50 N 8= 1.48898 nu 8= 70.2 R15= -33.773 D 15= 3.00 R16= -33.061 D 
16= 2.00 N 9=1.83876 nu 9= 37.2 R17= 132.695 D17= 7.50 N10=1.48898 nulO=70.2 R18= -44.065 D 18= 
0.40 R19=-307.171 D 19= 2.00 N 11= 1.85410 null=23.9 R20= 80.592 D20= 8.00 N 12= 1.48898 
nul2=70.2 R21= -80.592 D 21= 0.40 R22= 93.208 D 22= 8.00 N 13= 1.66120 nul3=50.9 R23=-93.208 D 
23= 5.00 R24= infinity D 24= 52.00 N 14= 1.51805 nul4=64.1 R25= infinity D 25= 28.00 N 15= 1.81185 
nul5=25.4 R26= infinityGB=R24, R25, R26 [0078] 
[A table l] 





1** 


tutsan EiMa nna 




f 


27.85 


27.83 


50.52 


27.81 




f1 


-29.24 


-34.69 


-47.34 


-29.09 




f2 


69.53 


67.54 


94.95 


117.83 




bf(in air) 


73.625 


74.66 


116.85 


73.67 




D 


188.694 


190.49 


292.07 


189.503 




tk 


159552.8 


-140371 


-320.67 


144929.4 


w 


fl2 


-0.953 


-0.8023 


-1.087 


0956 






34.6 


34.6 


66.4 


34.6 




f14 


! -86.05 


-108.56 


-202.13 


-86.5 




L3 


42.16 


38.2 


85.92 


38.1 




L4 


28.35 


43.42 


37.94 


27.39 




L5 


45.62 


34.56 


44.96 


42.199 














(1) 


bf/f 


2.643627 


2.682716 


2.31 2945 


2.649047 


(2) 


bf/<6 


2.12789 


2.157803 


1.759789 


2.129191 




D/f 


6.775368 


6.844772 


5.781275 


6.814204 


W 


tk/bf 


2167.101 


-1880.14 


-2.74429 


1967.278 




f1/f2 


-0.42054 


-0.51362 


-0.49858 


-0L2468B 




fl/f 


-1.04991 


-1.2465 


-0.93705 


-1.04603 




tk/f 


5729.005 


-5043.87 


-6.34739 


5211.413 


i (10) ! 


f1/bf 


-0.39715 


-0.46464 


-0.40513 


-0.39487 


(8? 


f 1 4/f 1 


2.908687 


3.129432 


4.260751 


2.97353 


<13) 


DL3/D 


0.223431 


0.200535 


0.294176 


0.201052 


(14) ] 


DL4/D 


0.150243 


0.227938 


0.1299 


O 144536 






0.153936 


0222682 



[0079] 

[Effect of the Invention] According to this invention, by setting up each element as mentioned above, it is 
brightly small at an extensive field angle, there is little generating of the chromatic aberration of 
magnification and distortion aberration, and the lens of the long retro focus mold of the back focus which 
can perform suitable high definition image projection for amplification projection projection equipment 
can be attained with a simple lens configuration. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The lens cross section of the numerical example 1 of this invention 

[Drawing 2] Many aberration drawings of the numerical example 1 of this invention 

[Drawing 31 The lens cross section of the numerical example 2 of this invention 

[Drawing 4] Many aberration drawings of the numerical example 2 of this invention 

[Drawing 5l The lens cross section of the numerical example 3 of this invention 

[Dr a win g 61 Many aberration drawings of the numerical example 3 of this invention 

[Drawing 71 The lens cross section of the numerical example 4 of this invention 

[Drawing 81 Many aberration drawings of the numerical example 4 of this invention 

[Description of Notations] 

Ll The 1st group 

L2 The 2nd group 

S Screen 

SP Drawing 

IP Image surface 

d d line 

ggline 

deltaS Sagittal image surface 
deltaM Meridional image surface 



[Translation done.] 
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XtSr^-a-Lfc^u-^X, *©02 4 U-VXi;IE©0 

#£ifficOjEcD02 6 uyX^rf L, LTiEcDfflSf 
;*J<D0 2 m h 5 C t -Qh 5o 

fc. ^l*^fl!l^,aESr[BHj-fcjE©^l l u^X, SIS 

VX X i^U>-Xffi^£,ffi©Ecc>^l 3 UVXijSjl/VX 
S*S|!!IfficA©Il 4 l^vXiSr^Lfcffi-g-uvX, 

l^XcDSoWUVXSr^fU VX&<Dmffit)(D 

mim. iE<om2 1 i/yxt^©i2 2 uyxt 

Sr^tfc^i-yX 3Eof 2 3 AW02 4 

l/VXt3EO|g2 5 UVXiSHg-g-Lfc^l/VX, ^ 
tf>02 6 U-VXi:IE(0^2 7 uyXi^Ufci^U 
VX, ■?-L-CMU'VXffi*5[2jffiWjEc0^2 8 l^yX©8 

[0 0 4 9] (-f-7) ^O^jRffillSrf » 111 U'V' 

xw©*Affiit«: f i , m2is>xm<Dm&mm* 1 2 

0. 3< I f 1/f 2 I <0. 8 (5) 

0. 9< I f 1/f I < 1 . 4 (6) 

[00503 ±<D^±m2^>-xmtmi ^>-^<m<om 

[0 0 5 1 3 ( 5 ) 5&BTRfcjftJR-*-5 £ ffimomfi £ 
iRRftSrSftllW-S 1 /< v 9 7*-*>*tm< t£ v 
[00 5 23 (6) 5£fi0i i/yX#©/<y- SrJf$nc 

[0 0 5 33 (-f — 8) 

[0 0 5 43 mz$t7Fv<*;vw (JH&/NBI) cfyXwl 
* (Oft mfcftVli* W-fZ fc£fc:f^T<o LT 



[0 0 5 53 5. 0 I t k I Xf (7) 

-£#5*; (7) o±iM[H:A*b«s2fAi\ mm 
[0 0 5 63 H{ca*L<fi«T»^H^AoT^5^ 

[0 0 5 73 8. 0 I t k I / i (7 a) 

Z<D®$Z<DU^X%.<Dm «|g2 Ui^XSlja^ 

$>50^L<« A#l$Ktt02 W'>'X^W*t ) ^i5' 

10 [oo 5 83 (-r-9) *ig^-ctt, m-k<DW.-(omM 

Sg^UVX^iCoVNTxB-^-CV^^, 
<O^XSr-a-t?*5fcJi6{cX— AUVXOJ; 5tc, 01 

u-vX8¥i:jf!2 ui/xm**fr?^nzmt>\^xmm. 

<HHc*SEffiFS*5©fc. I2i^yxn*7^y-yii 
fc, 01 L-vXHSr/^/v(iy^#|ft$-e:5(D^^v\ 
[0 0 5 93 ^CD^, 02 U-VXi¥fcfc % 
*^»c*t>iS<. JtlSEW3fiv^«a^Sr-^x.'5r tic 

20 ^.^ y->-d!j{csij<DtaffiSri6]»tfe]Euvxitt:-e«^ 

[0 0 6 0J 1 0) 01 UVXjpcfxauvXXn 

XXo-y^G4i: ^:xXXn;y^G5|!.1Ri§DL4£J!£^ 

[00613 W-ll) U-VXyn y^G4(Dm^M 
S££f 1 4, 01 i^Xi^L KDiSjSBEKSr f 1 t Lfc 

30 t#2<f 14/f 1<6 (8) 

Sr«fc-t-©*3^.^ o ( 9 ) SC©±RS:«*.5t*(H*»6 

t-/«c i v Tim*®. z-z>kmm*±%<t£<o -e* 
[0 0 6 23 w- 1 2) 01 u^x^tt, &<Dmm?j 

i-Sfcfelc, 01 u-vX;»l*3Jc;*^ y— >-fi!|lc:fiaSr^r 
tSAi^vXG 2 irAw-vXXn s'^G 3 Srififii-SW 

40 ^^VN. 

[0 0 6 31 U-^XXn 7?G2tt^^ y— ^flJfC 
[0064J W-13) ^ftHXM<D{g;M©fcJe){C0 1 

[o o 6 5 J ^FtcrcDiEcDW'^XG l tt^^ y— v{iu(e: 
fiiSSr^-t-SiEuvX-efeScD^^ lv\ IEO 

so [006 6] (4- 1 4) 02 U^XiffiMco^TteJ^T 
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(6) 

9 10 
^?ritW6^ 0 f 2l/yX#(D«f&*i5 2tt *50<vlp (11) 

v 1 n<3 5 (12) 

0. 5<|02|<1. 5 (9) S:»J6i"5<D3jSAv\ 

(9) Sf4®2 UVXW<DffiP**»jgfc«Jgi-5t>0-e [00 72] W-18) U VX^n y Z G 3 t Is is* 

fc5o £11 ^XitiS^^ :/n -7^G4 i<E>fflPS3:DL 3, u:xX:/n ^ G 4 £ 

3£iiff3^tfS;*:#<ft!), ^5/^7^--X7^^</^ G5 i: U^XXn y^G6 t^MRSSrDL 5, 

[0 06 7] W-15) »2l/yX#i^**# (ft io 0. 15<DL3/D<0. 35 (13) 

9) I PtTOBI^fcO^^P^yXAf tR^fe 0. 1 <DL4/D<0. 3 (14) 

&n&w&£&b mi^^xmvm&mm&f it o. 1 <dls/d<o. 3 (15) 

0. 3<|fl|/bf<0. 7 (10) [0073] Ztlb<D^te&y &&Astd2^<Dl<>>'X'7 

[0 0 6 8] (10) attSft*rar«Ifci:5 4*S6>ita S:»5t»c:S^-t-«fc«)Ot><0^*>5o #fcJrR«rtt;ta 

-hFS3rSx.5t3gl v^X#<0«#**fcU TPfiSr® s6S*# < ft OS^-eft^ 
t5i»KSft«s** < ft oas-efti^ [0 0 7 4] KTK**KO*lt«SrE»t-a 0 

[0 0 6 9] (-f- 1 6) ffift**|jE-r*fc«>JKl 20 [0 0 7 5] MltMICfc^TR i ft* * V - Vfi!) J: 

^«ffit>L<f4iE^®Jf^^^<ft S ^ ffi ^ ffl ^^co ^i#S03fc^g|5«-l?Xtt^raiH, Nitv i l«*t 

* 5 &^o -ejxwraj: 0 wjc* i # a «»f*i r y 

[0 0 7 0] I^fi^XGl, G23^f4^^Xy ^SrC&So 

oy^G4©v^r*i*»©^^xaBic»A-ra^*sftv^ [00 7 6] Mcmm^3K:ttit5*t>a^ 

[0 0 7 1] (>f-l 7) «*feteSS«r»;t5fc»fc:«t BffiO^^FSuvXGBfi, fe^XUXA, «*7>f7P 

m^mmi 1 

f = 27. 85 fNo=l : 1. 35 2a> =63. 7° 

R 1= 95. 759 D 1= 7. 50 N 1=1. 69948 v 1=55. 5 

R 2= 246. 912 D 2= 0. 40 

R 3= 87. 793 D 3 4. 00 N 2=1. 85415 v 2=23. 8 

R 4= 35. 522 D 4=10. 36 

R 5= 182. 655 D 5= 8. 50 N 3=1. 83876 v 3=37. 2 

R 6= -84.506 D 6= 3.00 N 4=1.62528 v 4=58.2 

R 7= 49.669 D 7=42. 16(=DL3) 

R 8= 116.634 D 8= 3.00 N 5=1.70384 v 5=30.1 

R 9= 39. 138 D 9=24. 51 (=DL4) 40 

R10= (i& 9 ) D10= 3. 84 

Rll= 512.801 Dll= 5. 00 N 6=1.85415 v 6=23.8 

R12= -47.390 D12= 3.00 N 7=1.48898 v 7=70.2 

R13= -93. 391 D13=45. 62 (=DL5) 

R14= -89.618 D14= 2.00 N 8=1.85415 v 8=23.8 

R15= 89.618 D15= 7. 00 N 9=1.48898 v 9=70.2 

R16= -54. 819 D16= 0. 40 

R17=4387. 233 D17= 2. 00 N10=l. 85415 v 10=23. 8 

R18= 82. 960 D18= 8. 00 Nll=l. 48898 v 11=70. 2 

R19= -82. 960 D19= 0. 40 so 
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R20= 98. 797 
R21= -98. 797 
R22= oo 
R23= co 
R24= co 
GB=R22, R23, R24 



D20= 8.00 
D21= 5. 00 
D22=52. 00 
D23=28. 00 



(7) 



N12=l. 66120 v 12=50.9 



N13=l. 51805 
N14=l. 81185 



v 13=64. 1 
v 14=25. 4 



12 



f= 27. 83 
R 1= 94.907 
R 2= 245. 838 
R 3= 82. 544 
R 4= 37. 435 
R 5= 217. 440 
R 6=-152. 745 
R 7= 49. 644 
R 8= 78.880 
R 9= 38. 086 
R10= (tt 9 ) 
Rll= 145.004 
R12= -65. 626 
R13=-168. 858 
R14= -55. 583 
R15= 123.939 
R16= -50. 416 
Rl 7=4085. 594 
R18= 69.457 
R19= -65. 396 
R20= 98. 449 
R21=-125. 135 
R22= co 
R23= co 
R24= co 
GB=R22, R23, R24 



fNo=l:l.35 
D 1= 8. 16 
D 2= 0.40 
D 3 4. 00 
D 4=10.21 
D 5= 6. 60 
D 6= 3. 00 



2 co =63. 7° 
N 1=1. 78968 

N 2=1.85415 

N 3=1. 72305 
N 4=1. 60524 



D 7=38.20(=DL3) 
D 8= 3. 00 N 5=1. 69948 
D 9=30.66(=DL4) 
D10=12. 76 

Dll= 5.00 N 6=1.85415 
D12= 3. 00 N 7=1. 48898 
D13=34. 56(=DL5) 
D14= 2. 00 N 8=1. 85415 



D15= 8. 00 
D16= 0. 48 
D17= 2. 00 
D18=10. 00 
D19= 0. 47 
D20= 8. 00 
D21= 5.06 
D22=52. 00 
D23=28. 00 



N 9=1.48898 

N10=l. 85415 
Nl 1=1. 48898 

N12=l. 72305 

30 

N13=l. 51805 
N14=l. 81185 



v 1=44.2 

v 2=23.8 

v 3=50.2 

v 4=60.6 

v 5=55.5 



v 6=23.8 
v 7=70.2 

v 8=23.8 
v 9=70.2 

v 10=23. 8 
v 11=70.2 

v 12=50. 2 

v 13=64. 1 
v 14=25. 4 



f= 50.52 fNo=i:2. 


7 2 


co —66. 6° 






R 1= 160. 139 


D 1= 


12. 86 


N 1=1. 77582 


V 


1=49.6 


R 2= 402. 731 


D 2= 


0. 73 








R 3= 132. 472 


D 3 


7. 50 


N 2=1.85415 


V 


2=23. 8 


R 4= 58. 488 


D 4= 


18. 86 








R 5= 304. 785 


D 5= 


13. 00 


N 3=1. 83876 


V 


3=37. 2 


R 6=-243. 538 


D 6= 


5. 50 


N 4=1.62528 


V 


4=58.2 


R 7= 61. 963 


D 7= 


85. 92(=DL3) 






R 8= 90. 313 


D 8= 


5. 50 


N 5=1. 70384 


V 


5=30. 1 


R 9= 53. 854 


D 9= 37.88(=DL4) 






R10= 


D10= 


0. 06 








Rll= 200.546 


Dll= 


9. 10 


N 6=1.85415 


V 


6=23. 8 


R12=-ll 1.986 


D12= 


44. 96(=DL5) 






R13=-279. 560 


D13= 


3. 50 


N 7=1. 85415 


V 


7=23. 8 
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R14= 116. 036 D14= 12.00 N 8=1. 48898 v 8=70.2 
R15=-104. 031 D15= 1.50 

R16=-145. 351 D16= 3. 50 N 9=1. 85415 v 9=23. 8 

R17= 99.581 D17= 16.00 N10=l. 48898 v 10=70. 2 
R18= -82. 806 D18= 0. 70 

R19= 156.507 D19= 13.00 Nll=l. 66120 v 11 = 5 0. 9 

R2 0=- 1 8 1. 387 D20= 1.50 

R22= oo 
GB=R21,R22 

f= 27. 81 fNo=l : 1. 35 2 o>=63. 7° 



R 1= 


118.715 


D 1= 8. 00 


N 1=1.69948 


v 1=55.5 


R 2= 


343. 746 


D 2= 0.40 






R 3= 


81. 203 


D 3 4. 00 


N 2=1. 85410 


v 2=23.9 


R 4= 


34. 626 


D 4=10. 10 






R 5= 


191. 387 


D 5= 8. 00 


N 3=1. 83876 


v 3=37.2 


R 6= 


-109. 659 


D 6= 3. 00 


N 4=1. 51805 


v 4=64.1 


R 7= 


40. 132 


D 7=38. 11(=DL3) 




R 8= 


121. 134 


D 8= 3. 00 


N 5=1. 70384 


v 5=30.1 


R 9= 


40. 119 


D 9=27.81(=DL4)io 




R10= 




D10= 0. 00 






Rll=- 


-5156. 299 


Dll= 4.00 


N 6=1.85410 


v 6=23.9 


R12= 


-44. 894 


D12= 2. 50 


N 7=1.48898 


v 7=70.2 


R13= 


-85. 501 


D13=42. 20(=DL5) 




R14= 


1742. 043 


D14= 7. 50 


N 8=1. 48898 


v 8=70.2 


R15= 


-33. 773 


D15= 3. 00 






R16= 


-33. 061 


D16= 2. 00 


N 9=1.83876 


v 9=37.2 


R17= 


132. 695 


D17= 7. 50 


N10=l. 48898 


v 10=70. 2 


R18= 


-44. 065 


D18= 0.40 






R19= 


-307. 171 


D19= 2.00 


Nll=l. 85410 


v 11=23. 9 


R20= 


80. 592 


D20= 8. 00 


N12=l. 48898 


v 12=70. 2 


R21= 


-80. 592 


D21= 0.40 






R22= 


93. 208 


D22= 8.00 


N13=l. 66120 


v 13=50. 9 


R23= 


-93. 208 


D23= 5. 00 






R24= 


oo 


D24=52. 00 


N14=l. 51805 


v 14=64. 1 


R25= 


oo 


D25=28. 00 


N15=l. 81185 


v 15=25. 4 


R26= 


oo 









GB=R24, R25, R26 

[0 0 7 8] 
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15 



16 











f 


9"7 QK 
4L/.OQ 


9*7 A4 




27,31 




f1 


! —90 94 




—47 44 


. -28.09 




f2 


AO «M 


A7 R4 
O/-04 


Oil OR 


1 1 7.83 




bf(in air) 


74. A95 


74 AA 
/4.00 


1 1 A OR 


^4 CI 

73.87 




D 


1 AA Add, 
1 OO.DIfr 


190.49 


909 m 


109.9113 




tk 


1 ROW A 


-140371 


OZU.O / 


1 44U4U.4 


(9) 






-0.8023 


-1 ftA7 
1 JUD/ 


n oca 






14 A 


34.6 


AA 4 


J4.H 




f14 


.OR os 
oo.uw 


-108.56 


-»9fl9 1 9 


""00.0 




L3 


I 49 1 A 


38.2 


AR 09 


qn 4 
OO.I 




L4 


9A Vi 


4142 


J/JS4 


27.39 




L5 


AC fi9 


34.56 


44.80 


42.199 














(1) 


bf/f 


O A44R97 






2.649047 


<2) 


bf/i 


n i 07QQ 


2.157803 


1. 758789 


A 4 AA 4 ft 4 

2.129191 


(3) 


D/ff 


6 77 53 6 B 


6.844772 


5 7A197S 


A A1 49A4 




tk/bf 


2167.101 


-1880.14 


-2.74429 


1967.278 


(5) 


f1/f2 


-0.42054 


-0.51362 


-0.49858 


-0.24688 


(6) 


fl/f 


-1.04991 


-1.2485 


-0.93705 


-1.04603 


<V 


tk/f 


5729.006 


-504187 


-6.34739 


5211.413 




f1/bf 


-0.39715 


-0.46464 


-0.40513 


-0.39487 




f 1 4/f 1 


2.908687 


3.129432 


4.269751 


297353 


(13) 


DL3/D 


0.223431 


0200535 


0.294176 


0.201052 




DL4/D 


0.150243 


0227938 


0.1299 


a 144536 


-m- 


DL5/D 


0.241767 


0.181427 


0.153936 


0.222682 



L4-L5IBM 



[0 0 7 9] 

[h 1 ] *&wv>mi&nmm 1 © i^xBrEEi 
[in 2] ^mm^m&mmmi (om^mm 

[121 4 ] *3B9i®SicttS£tt0![ 2 ©ffJfc^E] 
[0 5] ^^cD^fiSHlfe^JSWU^X^fffiBI 



[0 6] *HW©fgcffiie6£M3W^i|RMEI 
HWCRB] 

li mim 

L2 fR2ff 

s v 

S P 

I P &ffi 

d diS 

g gl$ 

as f-^^/Hftffi 
am ta-fjx-i-A&m 



[mi] 



RL 
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(10) 



Fas 
1 



m2] 



2ft>=6a7° 



-470nm 



AS 



2 6) = 63.7 tf 



m4] 



Fas 



2^ = 63.7° 

:/ 



2<u = 8a7° 

-AS 



■ 

r 



470mn 



2<u = 63L7" 



2oj = 6a7* 

7 



470nm-^ 



-OK)' O50 -O50 O50 -2.00 2.00 -O02 0.02 
Cmm) {SIM W mm (%) &&&&& (mm) 



-050 0.50 -0-50 O50 -2.00 2.00 - 0j02 O02 
S$m& (mm) (mm) (%) fll^JH^ (mm) 
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(ID 




ime] 



ims] 



F3.5 2a>=63.7° 2o>= 6a7° 2 to = 03.7° 



471 

65Qam 



F2.7 



470nra 



/ 




A M. — ; 




47Dmn 



-0.50 0.S0 -OS) 0.50 -2.00 2JJ0 - 0.02 0l02 
SSffilKg dnm) (mm) Sft (ft) te^feij*^ (mm) 



-aeo o^o 

(mm) 



-0^0 0.50 -2.00 2.00 -O02 0lG2 
(mm) Mffi (8) te#£«Kf2 (mm) 
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